The paper studies the equation
Introduction
Consider the evolutionary p(x)-Laplacian equation 
was studied by Zhan and Wen [], and Zhan [] .
In this short paper, we will study the well-posedness of the solutions of equation (.) with the initial value
but without any boundary value condition.
Basic functional space and a new kind of weak solution
Let us recall some definitions and basic properties of the weighted variable exponent Lebesgue spaces L p(x) (a, ) and the weighted variable exponent Sobolev spaces
For any h ∈ C + ( ) we define
endowed with the Luxemburg norm
endowed with the norm
It is easy to see that the norm
Remark . If we set
then following the same argument we have
Let a be a measurable positive and a.e. finite function in
It is worth pointing out that the condition (w) is essential. Without it the space W ,p(x) (a, ) is not necessarily a Banach space even though p(x) is a constant; see [] .
There are several kinds functions which satisfy (w), (w), an obvious example is a(
Lemma . Let ⊂ R N be an open set, p ∈ C + ( ), and let  be a compact subset of .
Here → stands for a continuous embedding. 
Lemma . Let p ∈ C + ( ). Then we have
,
All this heavily relies on [].

Definition . A function u(x, t) is said to be a weak solution of equation (.) with the
, the following integral equivalence holds:
The initial condition (.) is satisfied in the sense of
In our paper, we first study the existence of the weak solution.
Theorem . If a(x) satisfies the conditions (w), (w),
then there is a solution of equation (.) with the initial value (.).
Then we will study the stability of the weak solutions.
Theorem . If a satisfies (w)-(w)
, and for large enough n, 
then the stability (.) is true.
By the way, the phenomenon that the solution of a degenerate parabolic equation may be free from the boundary condition also had been studied by Zhan [] and others.
Proofs of Theorems 2.8-2.10
Proof of Theorem . Let a(x) satisfy (w), (w). Consider the regularized equation
with the initial boundary conditions
, we can easily prove that the solution u ε of the initial boundary value problem (.)-(.), there is a constant c only dependent on u  L ∞ ( ) but independent on ε, such that
Multiplying (.) by u ε and integrating it over Q T , we have
Hence, by (.), (.), using Lemma . and Lemma ., there exist a function u and a n-dimensional vector -
and u ε → u a.e. ∈ Q T ,
In order to prove u is the solution of equation (.), we notice that, for any function
Since as ε → , by the fact that a(x) is a C  ( ) function with a(x)|
, and we have
Now, similar to the general evolutionary p-Laplacian equation, we are able to prove that (the details are omitted here)
. By the process of taking the limit, for given positive integer n, let g n (s) be an odd function, and
, by the process of taking the limit, we can choose φ n g n (u -v) as the test function; then
, by |∇φ n | = n∇a when x ∈ \  n , and in the other places, it being identical to zero, we have
By (.), we have the following fact:
Then by (.)-(.), we have
It implies that
Proof of Theorem . Just as the proof of Theorem ., we have (.)-(.). By the assumption (.),
, which goes to  as n → . Now, let n → ∞ in (.), we have the conclusion.
Another kind of weak solutions
In general, one may conjecture the conditions (w)-(w) to be necessary. Though beyond one's imagination, we still can prove the stability of the weak solutions without (w)-(w).
In the following, we only assume that a(x) > , when x ∈ , a(x) = , when x ∈ ∂ . We will give a new kind of weak solution and study its stability without any boundary value condition. We denote
Here W ,p(x) ( ) is the variable exponent Sobolev space, one can refer to [-] for the details, also, roughly speaking, one can choose the weighted function a(x) =  in the space W ,p(x) (a, ) defined above. 
We have
which goes to  as n →  provided that the assumption (.) is true. By these facts, we can deduce the conclusion of Theorem ..
